Stereoselective secretion of atenolol from PC12 cells.
Stereoselective storage and release of the cardioselective beta adrenergic receptor antagonist atenolol was studied using cultured PC12 cells as a neural model. [3H]Atenolol efflux from preloaded PC12 cells was increased 4-fold in response to membrane depolarization by elevated extracellular potassium (50 mM). [3H]Norepinephrine release was enhanced 4.5-fold under the same conditions. Potassium-induced release of both [3H] atenolol and [3H]norepinephrine was inhibited completely in the absence of extracellular calcium. [3H]Atenolol release from PC12 cells was also reduced by the calcium channel antagonist nifedipine (IC50 = 1.6 +/- 0.5 nM). In addition, the calcium channel agonist BAY K8644 (1 microM) significantly enhanced potassium-induced [3H]atenolol efflux. After loading overnight, accumulation and storage of the (-)-enantiomer of atenolol by PC12 cells was found to be approximately 3-fold greater than that of the (+)-enantiomer. The (-)-enantiomer of atenolol was also preferentially released by 50 mM potassium with a (-)/(+)-enantiomer ratio of 3.6 to 1. The results support the existence within neurosecretory cells of storage and calcium-dependent release mechanisms which result in stereoselective secretion of the (-)-or active enantiomer of atenolol in response to membrane depolarization.